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Syzygium cumini (L.) Skeels commonly known as jamun is an important plant in traditional system of 
medicine for many diseases such as cardio- metabolic diseases as the fruits are rich in antioxidants 
and other phyto chemicals with curative and healing properties. Artificial regeneration of the plant 
species is the only solution for raising plantation of the species. Observations of present study are 
from an ongoing plantation program of Syzygium cumini seedlings grown in root trainers maintained 
in poly house. Invasion of seedling with Ceroplastes stellifer (CS), Corynespora cassiicola (CC), 
Penicillium sp. (PS) and Phyllachora ambigua (PA) are identified. It is found that these pathogens 
interfere with the growth patterns of seedlings in the nursery. AGR based on plant height was highest 
in healthy plants from 0-30 days (0.37720.00247). AGR was least in plants infected with Corynespora 
cassiicola from 30-60 days (0.004+0.0011°) and 60-90 days (0.005+0.0009°) of growth. Plants infested 
with Phyllachora ambigua also showed very low AGR from 60-90 days (0.008+0.0011°). Mean AGR from 
0-90 days was highest in healthy plants and least in C. cassiicola infected plants. Growth analysis 
based on mean height, AGR and LAI shows that retardation in growth rate of infected plants was in the 
order CC > PA > PS > CS. A better understanding of several leaf spotting fungi and pests, extend of 
infections caused by them is essential for the management of seedlings. Thoughtful handling of plants 
in the nursery is required in order to get rid of these pathogens during plantation programs. 
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INTRODUCTION 


Syzygium cumini (L.) Skeels belonging to Myrtaceae 
family is a tropical evergreen tree indigenous to India, 
Pakistan, Bangladesh, Nepal, Burma Sri Lanka and 
Indonesia. S.cumini is distributed widely in India, 
occurs in tropical and sub-tropical forest (Orwa, 
2009). Fruits of S. cumini are traditionally used in 
Ayurveda and Unani for treatment of Diabetes 
mellitus (Fazal and Rezzak, 1986; Shukia et al., 


2000). It is also used as therapeutic for kidney stone, 
liver disorders, bleeding piles, dysentery, jaundice, 
asthma and bronchitis (Kirtikar and Basu, 1975; 
Joshi, 2000). Oral consumption of fresh leaf juice is a 
remedy for stomach ache (Bhandary et al., 1995). 
Different parts of the plant were reported to have 
antioxidant, anti-inflammatory, neuropsycho- 
pharmacological, antimicrobial, anti-bacterial, anti- 


HIV, antileishmanial and antifungal, nitric oxide 
scavenging, free radical scavenging, anti-diarrheal, 
antifertility, anorexigenic, gastroprotective and anti- 
ulcerogenic and radioprotective activities (Sagrawat 
et al.,2006; Srivastava and Chandra, 2013). 

S. cumini is a natural host of fungi such as Diplodia 
variispora, Meliola cladotricha and Phyllachora 
ambigua (Butler, 1997). Leaf spot and leaf blight 
disease were reported on S. cumini, caused 
by Cylindrocladium quinqueseptatum _(Calonectria 
guinqueseptata) and Cylindrocladium sp. from India 
(Arushi and Mehrotra, 2000). Pestalotiopsis sp. 
isolated from naturally infected leaf samples 
collected from forest nursery of Mysore district, India 
was identified as the major pathogen causing leaf 
blight disease of S. cumini (Bhanumathi and Rai, 
2007). Pathogenicity of Chrysoporthe cubensis were 
reported on S. cumini from China (Chen et al., 2010). 
Twenty-six species of insects belongs to the order 
Hemiptera were reported as pests on S. cumini from 
different parts of India (Kumar et al., 2010). 

Production of healthy nursery seedlings is essential 
for plant propagation. Proper irrigation, substrate 
selection, temperature regulation and fertilization in 
green houses lead to good seedling growth but may 
also promote several biotic diseases (Landis, 1984, 
1989). Fungal infection can cause high mortality in 
nurseries which is a serious problem in forest 
regeneration. Infected seedlings in nurseries when 
planted to forested areas may become a threat where 
the disease was not existed (Peterson and Smith, 
1975). Insect pests in nursery cause serious damage 
to seedlings (Mathew 2005). Present study aimed to 
identify the pests and pathogen infections on S. 
cumini seedlings grown in nurseries and its effect on 
growth parameters. 


MATERIALS and METHODS 


Observations were made in S. cumini seedlings 
grown in root trainers in poly house located at Dr. T.C 
Joseph Memorial Botanical Garden, Department of 
Botany, Union Christian College, Aluva_ with 
coordinates 10°7'30°N and /76°20'3°E. Infected 
leaves were brought to the laboratory and infected 
regions were critically examined using dissection 
microscope for symptamatology. Tease mounts and 
scratch mounts were made for microscopic 
observations. Measurements of all microscopic 
structures were taken using micrometer. 

Growth analysis was conducted in healthy plants 
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(HP) and plants infected with Corynespora cassiicola 
(CC), Penicillium. sp (PS), Phyllachora ambigua (PA) 
and Ceroplastes stellifer (CS). Growth parameters 
studied were absolute growth rate (AGR) based on 
height and leaf area index (LAI) at 30, 60 and 90 days 
after germination. 

The rate of increase in growth variable at time ‘t’ is 
value of Absolute growth rate (AGR) based on plant 
height was calculated based on_ formula 
(Radford,1967). 

AGR = (he-hi) / (tet) 
hy and he refer to the plant height (cm) at time t; and 
te, respectively. It was expressed in cm/ day. 
Leaf area index was calculated using the formula 
(Watson, 1947); 
LAI = Total leaf area of plant (cm?) 

Ground surface area (cm*) 
Ground surface area = surface area of cavity of root 
trainer in which seedlings were grown = 19.625 cm*. 
Millimeter graph paper method was used to measure 
total leaf area 
Statistical Analysis: 

The data recorded was analysed statistically by one 
way ANOVA using SPSS version 16.0. Duncan’s 
multiple range test were used to detect significant 
differences between the means at a significance level 
of p<0.05. Data were reported as Mean + SE. 


RESULTS and DISCUSSION 


Leaves of Syzygium cumini seedlings exhibited 
infections by fungi and pests (Figure 1). 


Corynespora cassiicola (Berk. and M.A. Curtis) 
Wei, (1950) 

C. cassiicola belongs to phylum Ascomycota and 
family Corynesporascaceae. Affected leaves showed 
irregular amphigenous brown papery _ spots. 
Conidiophores were erect, septate, produce conidia 
singly. Conidia is subhyaline, 7-18 pseudoseptate, 
50-200 um in length and 10-20 um in width with 
rounded apex and truncate base. C. cassiicola is a 
pathogenic fungus causes spots on stem, root, leaf 
and flower reported from over 70 countries in more 
than 280 host plants (Silva et al., 1995). C. cassiicola 
affects both young and old leaves and causes leaf 
fall. This may lead to a delay in maturation and even 
plant death (IRRDB, 2000). First symptoms of C. 
cassiicola appeared as small brown spots on leaves, 
it later increased in size. This was also reported in 
leaves of young lettuce plants hydroponically grown 
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Figure1: Infections in Syzihium cumini seedlings: (a) and (b) Ceroplastes stellifer (c) and (d) Corynespora 
cassiicola, (e) and (f) Penicillium. sp, (g) and (h) Phyllachora ambigua 


in glass house (Chairin et al., 2017). First record of 
C. cassiicola on Hivea brasiliensis was from Sierra 
Leone (Deighton, 1936). C. cassiicola was also 
reported on H. brasiliensis from several countries 
including India in seedling nurseries (Ramakrishnan 
and Pillai, 1961). C. cassiicola causes 
the Corynespora leat fall (CLF) disease, 
characterized by necrotic lesions on the leaves and 
massive defoliation in susceptible cultivars 
(Deighton, 1936). In present study defoliation of 
leaves were not much prominent. C. cassiicola is 
responsible for diseases in a wide range of plants, 
mainly in tropical and subtropical areas or 
greenhouses (Farr and Rossman, 2016). 


Phyllachora ambigua (Syd. and P.Syd.) Sydow 
1915. 

Phyllachora ambigua belongs to phylum Ascomycota 
and family Phyllachoraceae. Phyllachora species 
cause tar spot disease in leaves and occasionally in 
stems and roots of a wide range of host plants 
(Cannon, 1997). An average of 35-50 tar spots were 
found on each leaf. Infection spots are amphigenous, 
black, shining, minute and uniloculate. Perithicia 
isolated, flask shaped, innate, ostiolate, 175.5- 229.5 
x 175.5-280 um. Asci cylindrical, unitunicate, hyaline, 
octosporous, 62.7-/79.2 x 6.6x7.25 um. Paraphysis 
and periphysis are numerous’ and_ filiform. 
Ascospores are monostychous, hyaline and ovoid, 
7.29- 9.9 X 6.6 um. Tar spots were reported on living 
leaves of Sizygium cumini from Karwar, Mysore, 
india (Ananthanarayanan, 1964). Pathogenic 


infection by Phyllachora ambigua was reported on 
tropical fruit tree Manilkara zapota (Das, 1993). 


Penicillium, Link (1809) 

Pencillium belong to Phylum Ascomycota and family 
Trichomaceae. Metulae are enlarged cells arise from 
conidiophores. The metulae carry the flask-shaped 
ohialides. Phialides form brush-like clusters on which 
conidia are formed in chain. Conidia are 3-4.5 um 
diameters, round and unicellular. According to Pitt 
and Hocking (1988), Pencillium is a very large genus 
and so not easy to identify. The genus currently 
contains 354 accepted species (Visagie et al., 2014). 
Pecillium sp was isolated from stored leaves of S. 
cumini (Gupta et al., 2016). Penicillium digitatum is 
pathogenic and responsible for most of the 
postharvest losses of citrus fruit worldwide (Eckert 
and Brown, 1986). P. alli, P. hirsutum and P. 
viridicatum, are pathogenic species responsible for 
garlic crop losses (Gatica et al., 1984; Cavagnaro et 
al., 2005; Valdez et al., 2006). 


Ceroplastes_ stellifer (Westwood, 
Vinsonia stellifera) 

Leaves of Syzigium cumini was infested with pest 
Ceroplastes stellifer. C. stellifer (stellate scale) was 
reported from different parts of the world including 
India. It has a wide range of host plants along with S. 
cumini (Hodges 2002). It belongs to a group of sap- 
sucking insects, classified under the order: 
Hemipteran Suborder: Sternorrhyncha, Infra order: 
Coccomorpha and Family: Coccidae. The genus 
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Table 1. Mean plant height (cm) at successive growth intervals of Syzygium cumini. 


Infection 


| 30days_ | GOdays | OO days 


HP 11.32+0.0718 13.34+0.0902 14.92+0.0992 


Mean 
13.19 


CC 7.31+40.081° 7.42+0.054° 7.58+0.087° 7.44 


PS 10.02+0.087° 10.78+40.085° 11.86+0.075° 


10.72 


PA 8.42+0.078° 8.97+0.093° 9.21+0.064¢ 8.87 


CS 11.05+0.072° 12.31+0.057° 13.16+0.083° 12.17 
SE m+ 0.324 0.441 0.539 0.0435 
CD at 5% 0.225 0.229 0.243 0.232 


Table 2. Absolute growth rate (AGR) cm/day based on plant height at successive growth 


intervals of Syzygium cumini. 


infection Mean 
HP 0166 
oc 008 
Ps 0.126 
PA 0102 
os 0:97 
SE me 0.0062 
opaise [oo [0 | 0 | 0.008 


Ceroplastes contains 142 species (Hodgson and 
Peronti, 2012). Ceroplastes stellifer is a polypohagous 
soft scale insect that feeds on a variety of plants 
including many crops and ornamentals. The body of 
the insect was star shaped with center part of body 
slightly convex. Size of the adult insect varied from 3- 
5 mm across the rays. Each leaf was infested with an 
average of 40-60 pests on abaxial side. C.stellifercan 
occur in high densities on a single plant. As a result, 
it was considered a potential threat to several 
economically important plants (Hamon and Williams, 
1984). 


Growth Analysis 


Various growth parameters on healthy and infected 
seedlings were recorded at regular intervals. There 
were significant differences between healthy and 
infected plants (Tables 1-3; Figures 2-4). Healthy 


plants showed significantly higher values in height, 
AGR and LAI and plants affected with Corynespora 
cassiicola showed least values. From analysed data 
it is evident that the plants infected with Corynespora 
cassiicola showed significant reduction in growth 
based on height and photosynthetic area as the 
fungus infected leaves did not show further growth 
and production of new leaves were significantly 
reduced. 

Plants infected with Pencilllum sp. exhibit 
decreased growth than uninfected plants but higher 
growth rate compared to the plant infected with 
Phyllachora. ambigua. Plants’ infested with 
Ceroplastes stellifer did not show much reduction in 
growth compared to other infected plants. Growth 
analysis based on Mean height, AGR and LAI shows 
that reduction in plant growth of infected plants was 
in the order CC > PA> PS > GS. 


Mean plant height obtained at various plant 
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Table 3. Leaf area index (LAI) in cm*/ cm? at successive growth intervals of Syzygium cumini. 


Infection 


30 days 60 days 90 days 


Mean 


SE mt 0.0524 0.1328 0.1825 0.1226 
CD at 5% 0.1319 0.1666 0.1770 0.1652 


Values are the means of four replicates. SE= Standard error; CD= Critical difference HP= Healthy plant; 
CC= Corynespora cassiicol; PS= Penicillium. sp; PA= Phyllachora ambigua; CS = Ceroplastes stellifer. 





Mean Height (cm) 











Figure 2. Mean plant height (cm) at successive 
growth intervals of Syzygium cumini 


growth stages are presented in Table1, and which 
indicates that healthy plants recorded maximum 
height in 30, 60 and 90 days compared to infected 
plants. Least values were obtained in plants infected 
with Corynespora cassiicola. Mean height recorded 
in plants infested with pest Ceroplastes stellifer were 
better than other fungal infected plants. Phyllachora 
ambigua and Pencillium sp infected plants exhibit 
considerable reduction in growth with respect to plant 
height. 


Data on absolute growth rate (AGR) based on plant 
height at various growth stages of plant are 
presented in Table 2 and Figure 3. AGR based on 
plant height was highest in healthy plants from 0-30 
days (0.377+0.00247). AGR was least in plants 
infected with Corynespora cassiicola from 30-60 
days (0.004+0.001 1°) and 60-90 days 
(0.005+0.0009°) of growth. Plants infested with 
Phyllachora ambigua also showed very low AGR 
from 60-90 days (0.008+0.001 1°). Mean AGR from 0- 
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Figure 3. Absolute growth rate (AGR) cm/day 
based on plant height at successive growth 
intervals of Syzygium cumini 
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Figure 4. Leaf area index (LAI) in cm*/ cm? at 
successive growth intervals of Syzygium cumini 


90 days was highest in healthy plants and least in C. 
cassiicola infected plants. Mean values of leaf area 
index (LAI) at growth intervals are presented in Table 
3. Higher LAI values were recorded in healthy plants. 
Plants infested with pest Ceroplastes _ stellifer 
revealed higher LAI value than other infected plants 


but lower than healthy plant. Among fungal infected 
plants, LAI was least reduced in plants infected with 
Penicillium. sp and highly reduced in plants infected 
with Corynespora cassiicola. Therefore, Hamon and 
Williams, (1984) rightly commented that they bring 
potential threat to several economically important 
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plants. 


CONCLUSION 


Leaves of Syzygium cumini seedlings grown in root 
trainers in  poly-house were’ infested’ with 
Corynespora cassiicola, Penicillium. sp, Phyllachora 
ambigua and Ceroplastes stellifer were identified. 
Growth analysis based on height, AGR and LAI of 
infected plants revealed high retardation in growth. 
Reduction in growth rate was in the order CC > PA > 
PS > CS. Seedlings in nurseries are the chief source 
of planting stocks in forest nurseries. A_ better 
understanding of several leaf spotting fungi and 
pests, extend of infections caused by them is 
essential for the management of seedlings. Water 
management of poly-house may be considered, as 
the disease instance was severe during southeast 
monsoon season in the study area. Spacing of 
seedlings within the poly-house may manage to get 
better results. 


ACKNOWLEDGEMENT 


Authors are grateful to the Principal and head of the 
Department of Botany, Union Christian College, 
Aluva for providing all laboratory facilities. We are 
grateful to Dr K | Mani Varghese, Rid. Professor, 
Department of Botany, Union Christian College, 
Aluva for help provided throughout the study and 
identification of fungi. 


REFERENCES 


Ananthanarayanan S (1964). Studies in Indian 
Phyllachoraceae V. Mycopathologia et mycologia 
applicata, 22(1):8-14. 

Arushi M and Mehrotra MD (2000). Leaf spotting and 
blight, a new disease of Syzygium cumini by two 
Cylindrocladium species from India. Indian Journal 
of Forestry, 23(4): 496-500. 

Bhandary MJ, Chandrashekar KR and Kaveriappa 
KM (1995). Medical ethnobotany of the siddis of 
Uttara Kannada district, Karnataka, India. Journal 
of Ethnopharmacology, 47(3):149-158. 

Bhanumathi A and Rai VR (2007). Leaf blight of 
Syzygium cumini and its management in 
vitro. Australasian Plant Disease Notes, 2(1):11/7- 
121. 


Butler EJ (1997). The fungi of India. Daya Books, 
Delhi. 

Cannon PF (1997). Diversity of Phyllachoraceae with 
special reference to the tropics. In: Biodiversity of 
tropical microfungi. Hong Kong University Press, 
Hong Kong, 255-278. 

Cavagnaro PF, Camargo A, Piccolo RJ, Garcia 
Lampasona S, Burba JL and Masuelli RW (2005). 
Resistance to Penicillium hirsutum Dierckx in garlic 
accessions. European Journal of Plant Pathology 
112: 195-199. 

Chairin T, Pornsuriya C, Thaochan N and Sunpapao 
A (2017). Corynespora cassiicola causes leaf spot 
disease on lettuce (Lactuca sativa) cultivated in 
hydroponic systems in Thailand. Australasian Plant 
Disease Notes, 12(1):16. 

Chen S, Gryzenhout M, Roux J, Xie Y, Wingfield MJ 
and Zhou XD_= (2010). Identification and 
Pathogenicity of Chrysoporthe cubensis on 
Eucalyptus and Syzygium spp. in South 
China. Plant disease, 94(9): 1143-1150. 

Das SR (1993). Notes on plant pathogenic fungi on 
fruit trees hitherto not recorded in Orissa. Orissa 
Journal of Horticulture, 21(1/2): 89-94. 

Deighton FC (1936). Preliminary list of fungi and 
diseases of plants in Sierra Leone. Kew. Bull. 
7:397-424. 

Eckert JW and Brown GE (1986). Post harvest citrus 
diseases and their control. In: Wardowski WF, 
Nagy S, Grierson W, editors. Fresh citrus fruits. 
Westport, CT: AVI Publishing Co; 315-360. 

Farr DF, Rossman AY, Palm ME and McCray EB 
(2016). Fungal databases, systematic mycology 
and microbiology laboratory, ARS, USDA. 

Fazal U and Razzak N A (1986). Handbook of 
common remedies in Unani system of medicine, 
23(CCRUM, New Delhi), 94. 

Gatica M and Oriolani E (1984). Penicillium 
viridicatum Westling, causal agent of “green rot or 
blue mold” of garlic (Allium sativum L.) in Mendoza, 
Argentina. Informative of Agricultural 
Investigations, 421/424: 1-7. 

Gupta M, Sharma S and Bhadauria R (2016). Fungal 
Contamination of Powdered Samples of Different 
Plant Parts of Two Important Medicinal Plants: 
Momordica charantia and Syzygium cumini. Int. J. 
Pharm. Sci. Rev. Res., 38(1): 179-184. 

Hamon AB and Williams ML (1984). The soft scale 
insects of Florida:(Homoptera: Coccoidea: 
Coccidae) (No. QL434 H15). 

Hodges GS (2002). Pest Alert: Stellate scale, 
Vinsonia _ stellifera (Westwood) (Coccoidea: 


Coccidae). Florida Department of Agriculture and 
Consumer Services. 
http://www.freshfromflorida.com/pi/pest- 
alerts/vinsonia-stellifera.html! 

Hodgson CJ and Perontia LBG (2012) A revision of 
the wax scale insects (Hemiptera: Sternorrhyncha: 
Coccoidea: Ceroplastinae). of the Afrotropical 
Region. - Zootaxa, 3372: 1-265. 

International Rubber Research and Development 
Board - IRRDB (2000). Corynespora leaf fall 
disease. In ‘Annual Report for 2000’. Available at 
http://www. irrdb.com/IRRDB/AnnualReport/Report 
2000.htm#Corynespora [Verified 16 March 2007] — 

Joshi SG (2000). Medicinal plants, Oxford and IBH 
Publishing Co. Pvt. Ltd. New Delhi 

Kirtikar KR and Basu BD (1975). Indian medicinal 
plants, vol. Ill. Periodical Experts D-42, Vivek Vihar 
Delhi. 

Kumar R, Ramamurthy VV and Sharma G (2010). 
Checklist of insects associated with Jamun 
(Syzygium cumini SKEELS) from _ India. 
In Biological Forum: An international Journal 2: 1- 
5. 

Landis TD (1984). The critical role of environment in 
nursery pathology. In Dubreuil, SH, comp. 31st 
Western International Forest Disease Work 
Conference, proceedings. Missoula, MT: USDA 
Forest Service, Cooperative Forestry and Pest 
Management: 27-31. 

Lands TD (1989). Disease and __ pest 
management. The container tree — nursery 
manual, 5: 1-99. 

Link JHF (1809). Observations on the orders of 
plants from nature.1dissertation. Magazine of the 
Society for Friends of Natural Sciences in Berlin. 3: 
3-42. 

Mathew G (2005). Nursery pest problems on some 
native tree species in Kerala _ province, 
India. Diseases and Insects in Forest Nurseries: 
31. 

Orwa C (2009). Agroforestree Database: A tree 
reference and_ selection guide, — version 
4.0. http://www. worldagroforestry. 
org/sites/treedbs/treedatabases. asp. 

Peterson GW and Smith RS (1975). Forest nursery 
diseases in the United States. 

Pitt JI and Hocking AD (1988). A laboratory guide to 
common Penicillium species. North Ryde, NSW 
Australia: CSIRO Food Research Laboratory. 


Saira and Justin 421 


Radford PJ (1967). Growth Analysis Formulae- Their 
Use and Abuse 1. Crop science, 7/3): 171-175. 

Ramakrishnan TS and Pillay R (1961). Leaf spot of 
rubber caused by Corynespora cassiicola (Berk. 
and Curt.). Wei Rubber Bd Bull., 5:32-35. 

Sagrawat H, Mann AS and Kharya MD (2006). 
Pharmacological potential of Eugenia jambolana: a 
review. Pharmacogn. Mag., 2: 96-104. 

Shukia R, Sharma SB, Puri D, Prabhu KM and 
Murthy PS (2000). Medicinal plants for treatment of 
diabetes mellitus. Indian Journal of Clinical 
Biochemistry, 15(1):169-177. 

Silva WPK, Multani DS, Deverall BU and Lyon BR 
(1995). RFLP and RAPD analyses in the 
identification and differentiation of isolates of the 
leaf soot fungus Corynespora cassiicola. Australian 
Journal of Botany, 43(6): 609-618. 

Srivastava S and Chandra D = (2018). 
Pharmacological potentials of Syzygium cuminr: a 
review. Journal of the Science of Food and 
Agriculture, 93(9): 2084-2093. 

Sydow H (1915). Annis mycol., 13(5/6): 537. 

Valdez JG, Makuch MA, Ordovini AF, Masuelli RW, 
Overy DP and Piccolo RJ (2006). First report of 
Penicillium alliias a field pathogen of garlic (Allium 
sativum). Plant Pathology, 55(4): 583-583. 

Visagie CM, Houbraken J, Frisvad JC, Hong SB, 
Klaassen CHW, Perrone G, Seifert KA, Varga J, 
Yaguchi T and Samson RA (2014). Identification 
and nomenclature of the genus Penicillium. Studies 
in mycology, 78: 343-371. 

Watson DJ (1947) Comparative physiological studies 
in the growth of field crops. |. Variation in net 
assimilation rate and leaf area between species 
and varieties, and within and _ between 
years. Annals of Botany 11: 41-76. 

Wei CT (1950). Notes on Corynespora. CMI Mycol 
Pap 34:1-10 

Westwood JO (1871). Proceedings of the 
Entomological Society of London (1871): iil. 


